Evidence that prostaglandins are local regulatory agents in canine ileal circular muscle.
Studies were performed to determine the role of endogenous prostaglandins (PG) in regulating mechanical and electrical activities of canine ileal circular muscles. Indomethacin, a prostaglandin synthesis blocker, enhanced the amplitude of spontaneous and acetylcholine-stimulated contractions. The increase in mechanical activity caused by indomethacin was accompanied by decreased release of 6-keto-PGF1 alpha, the spontaneous metabolite of prostacyclin, from the muscle. The electrical mechanisms responsible for the changes in mechanical activity caused by indomethacin were investigated by intracellular measurement of electrical activity. The enhanced contractions due to indomethacin correlated with enhanced electrical slow-wave amplitude and generation of action potentials. After indomethacin treatment muscles were exposed to several exogenous prostaglandins to determine which of these compounds might reverse the mechanical effects of indomethacin. Prostacyclin reversed the effects of indomethacin, and PGE2 reversed some of the effects of indomethacin. Prostacyclin also decreased the amplitude of electrical slow waves and abolished action potentials. These electrical effects were associated with decreased contractile amplitude. It is concluded that the dominant prostaglandin responsible for the "prostaglandin effect" in canine ileal circular muscle must be inhibitory to spontaneous and acetylcholine-stimulated contractions. The mechanical effects attributed to endogenous prostaglandin appear to be due to an electrical mechanism. Based on the evidence presented prostacyclin emerges as the most likely candidate for the role of "dominant" prostaglandin, but PGE2 may also contribute as a modulator of electrical and mechanical activities.